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(57)Abstract: 



PROBLEM TO BE SOLVED: To enhance improvements in lowering 
effect of armature torque ripple and the improving effect of 
commutator rectifying characteristics in a concentrated winding DC 
motor, which uses concentrated winding as the winding method of 
an armature coil. 

SOLUTION: An armature coil 25, around which two types of 
armature coil groups 1A to 1C. 2A to 2C are wound concentratedly 
for each slot is wave- windingconnected around six, twice as many 
as the number of slots, the first to sixth commutator segments 1 to 
6. For example, the armature coil group 1 A connected to the first 
commutator segment 1 is wound a plurality of times clockwise 
around the slot at the first teeth 24A. which is connected to the 
sixth commutator segment 6. The armature coil group 2B connected 
to the sixth commutator segment 6 is wound a plurality of times 
counterclockwise around the slot at the second teeth 24B, which is 
connected to a fifth commutator segment 5. The armature coil 
groups IB, 1 C, 2A and 2C are also connected, satisfying a wave- 
winding condition in the same way. 




[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of Final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 




http://www1 .ipdljpo.go.jp/PA1 /result/detail/main/wAAAa09355DA41 01 74403P1 .htr 2002/02/1 



CO 

o 

r- 

r— 
I 

o 

5 



>J 

tO 

a 

m 
a 



0 

fg 

Li m 



3 

*3 



tO 
AJ 



22 AJ 



n 

ff 

H 5? 

5 &? 

# 8 
Li * 

S3 I 

a G 

© S 

to . 

6 22 

* 1* 
5 $ 

s? a 



a? 

g 

*0 

-) 
H 

5 . 
^ 0 

6 % 

Li 3 

'O K» 

-4 ^ 

tO AJ 

V s 

<T AJ 

5 >J 



5: 
d 

w & 

~> ICS 

0 % 

as a 
a .e 
6 a 

sa g 

Li 40 
t>- »o 

W G 

^ as 

3S a 

— g 

00 g 

s ft 

^ m 
si y 



*« as 
as aj 
g as 
i a 

E 5: 
AJ #1 

ap a 

m « 

^ sa 

«* s 

a . 

* AJ 



Ay 
AJ 

is CM 

u sa 
as g 

G 



*oc AJ 

AJ §g 

ss a 

SS *? 

as s 

SB « 

AJ fg 

s . 

€1 £ 
as »i» 
a 

G 

as 
a 



S3 



ap 
a 

G 

as - g 
a aj 

G Sg 
«j © 

as as 
k> a 



AJ 
AJ 

AJ 

5 
i 

o 
H 

5 

as 
a 

G 

I • 

us. 0 
* fg 



0 CM 
© > 

m « 

0 0 

22 -> 

S S 

^ ii 

^ 0 

^ ^ G 

El 

S§ iSJ 0 

i* K> ^ 

3 ^ T»* ®> 

ft - IS £ 
S o q a 

SR O 1"6 

w " ^ M 



I 

5! 



In 



It n 

li 0 

EC ^ 

G *h 

N ^ 
n 

-L. 

0 



VJ 

0 



V 

n 
G 

V 

n 



□ 



G 
> 



G 
♦P 

O 



H 



o G 
o ^ «[ 
o ^ 
" w I* 



12 

□ 

G 
3 



*l 0 
5 35 

AJ \* 

r- AJ 
0 

w «J 



« v 4* 

P <lu ^ 

^ -K H 

*P 5& 

-M i S 

S s 

e <v g 



G 



J- 2 

v AJ 

n =^ S3 

* <v S 

0 ^ » 

© G 

AJ S fr 

S fr S 

IS 0 » 

G 53 4> 



r = 00 

G l 

jg CO 

m s 

H & 

# 

AJ 



G 0 

►j m 

. G 

-R -ft 

0 « 



M AJ 
U 

CO 

o ^ 

o 



a K 
C AJ 

w m 

t:4 a 

G 

as 



5 

air U 
-^r 0 



D 

G 

S 

fg to 

ffl G 

G N 

3 n 

to rf 

«— ^ 

G 3? 

S 

CO 

G 
is 



G 

■r=i 

, AJ 
AJ If 
N !g 

n SS 



5\ 
□ 



V 

n 
0 

G 



if 



35 «i 
12 ^ 



o 
o 
o 



G 
5^ 

0 

■Q 

>J 

AJ 

AJ 
—i 



G 

0 io 

« a 

Li & 
^ IS) 

o> 32 
oo ^ 

<o G 
5 ^ 



0 E 

33 AJ 



G 

a 

IO 

G 
0 



S5 
z. 

□ 

K 



S ^ 

G ^ 

±: 35 

S G 



G 
>J 



^ 



4< 



AJ z> 

S3 <N 



IN 

^ 



_i 

=^ as 

V L! 

n ^ 

0 n 



S G 

^> 0 
fti « 
fife 23 
Li 

3 11 



in 

G 



S 



<5 

a . 

*J to 

G -> 

G £ _ 

fr a w 
fg s 

•4 AJ 



g a 

0 G 

33 Si 
. Jg 
H « 
S G 
. .f 
12 Li Jg 
§? 0 

<^ m 



G 
V 

n 
0 



o 
o 
o 



s 

En 
G 



9- G 
5( ^ 



AJ 

39 

as 
a 

G 

a « 
» ^$ 

G ^ 
^ — 



0 

G 
>J 



25 



AJ ^ 

rf- 0 
0 fg 
« 9 

« s 

SI AJ 

^ «N 

AJ It 

as 

a « 

G £g 
3 G 



3Cff 

12 

S 

K> 

«»? 

SS , 

AJ AJ 

a? k 
a n 

G !f 

a 0 

1a to 
12 J- 

0 □ 

S K 
a G 



G 

** if 
ig 
« 
tO 



G 
•■sc 



o s 

CM li 

G rS 
** « 

a . 

G -i 

^ * 
□ i: 
K if 

sy fg , 
€ as aj 



•TO V 

«) n 

& 0 

IK G 

^ a 

ft 

□ tfi 

Li 4 

-> G 
D 

K ♦> 

a □ 



AJ 



n 
th 
0 
» 

C . 

0 

5 fg 
£2 ^ 
^ tO 

6 4- 

Li AJ 

fg ^ 
o _J 



AJ 






«! 






a 






. G 


32 




^ -!r- 

S rf 




<\ 




X 


* fg 








'< 


» 


0 a 






fg € , 




G 


f^ . c> 


23 





a 3: Li 

, AJ 



G 32 « 
3 SS H 

sa ^ < 

Li V W 

- n a 

s? ^ 
« 0 

^ G 

^ a s 
s? ** ^ 

9$ v 

s a 

" s » 



X G 
■tti ft 
we -» 

as -> 

Li 

^ AJ 
V ** 

a 

G 

Jr; 



n 
th 
0 
W 

a fg w 
S 4» ^ 



* I 
& E 
32 £ 
22 
ia W 
G *J 
^ -K 
^ G 
<n ^ 
'< j- 
-R 
@ 

g © a 

« Cj? K> 

S! S ^ 

5^ (64 AJ 

S 33 S 



0 

fg 



fg 

G 
& 

CM 

22 

is 

CO 

SS ^ 



^ 
□ 
K 
G 

a 

V—* 

AJ »0 



n n 

if 

0 0 

'& ^ 

G G 

S SS 
*i . 

+U -tt) 

fr €- 



£v ■« Li Li ^ 

-3k 



AJ V 
IS AJ 

^ s 

v St 
n * 

ff AJ 
0 U 
K> 

G « 

CM »X> 

US 



22 



V 

n 

th 

V 0 

n 

if *i 
0 C 

« St) 

€ -5- 



^ 
□ 
K 
G 



« V 

^ G n 

□ « .f 

G S * 

- cm a 

£R -3 
22 AJ AJ 

^ es e is 

to ^ ^ v 

* V V 43 



0 

fg 



t J 




-R 












0 




5? 


•5 


jy 








fg 




53 


in 


12 








m 




G 


O 










G 


















G 


a? 


i— < 


*> 

G 












■H . 
S$ 0 












*ac 


4u 






CO 






« fg 




AJ 






s 






w 








* 


« « 




e6 




G 








t J 


o V 


% 


AJ 


M 




G 




22 AJ 








+ 






an 

cat 








CM 








G 


^ & 






22 


II 


CM 




e -*» 






c 


2 




*< 


G AJ 




a 


.3 






■R 




*J tj 






w « 








<u to 




2 




53 




-K * 


^ 49 




»— < 






G 


-H 


G Li 


to Li 




+ 








* ^ 


^ -2: 


S& 0 




c 


1 








jl. g 


^ fg 


^ 


CM 


Z 


15 S 




1/5 


^ is 


25 a 


□ 


tl 


(1 




1 


*<- G 


" G 


K 


Z 


2 



0 * 

fg Li 
& 0 
K> fg 

a 

AJ G 

m m 

» a 

rt» Li 

AJ to 
»J W 
»0 9$ 
25 

* ^ 

S 23 
G " 



to as 
a 

. G -) 

AJ M S 

HS s$ U 

a a *j 

— • CM AJ 

s u as 

g @ a 



a 4u 



■H 



CM 

G 

-q 



CM 



ta 

Li 

as s 

a as >o 

g a <2 

a ~ * 

© g S 
u a as 

€ CM AJ 



as . as 
m o gs 

4& CM 

as g 

a a a 

- 10 - 
a 

AJ « 

as s ap 
a e& a 

— o 

H 
♦ j 



SS 

G 



G 



AJ 

V 

G 



CM 

SS 
G 



SS 

G 

-H Hi -H 

^5 a u 
<c a 



a 

CM 



CM 



CO 



cn 



IT 
S 

s 

a 



o cs: 

to 

^ CO 

^ 5 



I 

o 



cn 
S 



nxzi 



<4 

ml 



ft: 
H 
s> 



CO 

r— < 



c-o OO TX 
CO c«>» o 



« co e«»> 



CM 
_ O 



Si 

a 



CM OO 



CO CO CO 



o 



00 

G 



U CM 

— ; o 









*i 
















« 














& 


S 






s 


an 














B 

B 






> 




9 




A 








\h 






CO 


*3 






T" 
CO 


<W 






<=> 


« 


a * 


s 


CD 




s< sg 










s 




























t — 





1 

A 



II 

to 

-H 

g) 



4f 



■«r 

CO 
CO 
CO 

I 

00 
Sh 

a 



a 

Cvl 



=5 



G3 
S 

a 



0 

fg 

s 

G 




E5 



G 

CD 



CM 
H th 



0 



Li 



_3 
AJ 

G 
10 

CM O 

^ CM 

V 0 

n @ 

if © 

0 fg 

© M 

S< ^ -E- 

E= ^ *2 



■a 

G 
*i 
fg 

G 
r» 

CM 
ff 
fg 

m 

H 

& 

G 
_^ 

^ * 



»0 



IS w 

^ CM 

V ^ 

n v 

if n 

0 if 

© 0 

G 9 

38 < J 

@ -3 

Li 

Q CM 

K I 

- < 

CM 

S O* 

S < 



A 

A 

th ¥ 
fg If 

» fg 
to 9) 

I SS 

SS ^ 
G S 

a . 

co <i 
G -3 

5 31 
cm i£ 

G «J 

6 & 
_i_ Li 
^ co 
n 1 
K - 



If 
C» fg 



i 

iS 



CO 

SS 

S5 -r 
22 $) 
< ® 

!* 9 

^ Li 
V r> 

n {M 
ff « 

0 Li 
© ^- 

□ 

K 
G 
o 

m 

< 



Li m 

«o a 

A CM 



I 



Si 
» j 



if ih 

fg CM 

« SS 

co 

SS a 

, CM 

£ v 
£ n 

Li If 

CO 0 

A ii 



ff « 
fg - 



3 

as 



v 
n 

th 

-R 0 

« Li 



tO 



4ti w 

Li S 

^ Li 

□ IO 

K -i- 

G A 



12 

5 

E 

■S 

O 

cm . 

, tO 

< Z 

CM H 

- c 



CO 

o 

c- 
I 

o 



& co 

5 § 

z a 

22 a 

a e 

£8 co 
© , 

rr m 
co CO 
S3 

CO J0 
CO aS 

W co 

m © . 

i* 5 K> 

2 cm S 

. H 
o £ 
« ^ w 



© 



■5$ v 

•J n 

^ ?f 

a £ 

5 3? 
3 © 

w a 

«*> -J 
G 33 
<o €■ 

- U G 
13 
3£ 

« ?^ 

3< o 

4* K 

o -4 
o *J 
" -J 



0 



G 



ff 

fg S 
« #J 

in 

- O AJ 

<■ ^ 

— Q 

*S *p \h 

G <> « 

a « 

Hi It 

3$ ^ 

a & o 

co ♦> gj 
in 12 



G 
£* 

□ 



<"\ 

H 
G 

k a i$ 

1il X ® 
IS *\ . . 
^ 2 K> 



< 
in 

< 



ca 

CM 

K 



v 



V 

- n 

£ 42 

v w N 
n 5$ 

f*j-» -2- +4 

m & a 

S U w 

G o > 

9 ® ca 

in S - 

. < IS 
P ^ 

»J N V 

u K n 
~ I ff 

v as 

^ iK ® 
o ~ G 

o js a 

" 12 m 



V « 

n 3$ 

th €■ 

0 S3 

» !i 

G o 

a s 

CM 

K 
1 

v 
»K 



^ G 

& a 

22 m 



53 I 



in 
Q 
IS 



^ N V 



V 

n 



V 

n 

<! 

W co 

# a 

€■ 22 
SI u 

•J m 
G ~ 



n 3$ 
-=- 

0 « 

G o 

a s 

in © 
, Q 

cm 

V K 
n i 



G 

id 

CM 

K 
I 

v 
«K 
m 

K . 

m 

— n 

v w 
n «i 



^> V 

& & n 

D H ^ 

- O 0 

S » 



Li H 
o 00 

4? A 



□ 

K 
G 
o 



CO 



!U it 

G ^ 

< G 

SS G 



-L- 

A 



S v rh 

~ n S 

<» ^ S< 

0 

o @ 

o G . 



< 

K -£> 
I $> 
v ^ 

■ — * 

< « 



40 



w 

as 

as a « 
as * s 



A 



A 
II 

CM 



n G 



ft 
* 

x 



P K 
^ G 

00 < 
A CM 

K 
^ I 

P V 

jg - 
, < 

p CM 



1 K « 



v 1 
iK v 
cm ik 

ifS " 

■C! 

u 

co 

CM \- 

c n 



« « w 



co K> 
»J in 



A 



u 

co 

IS 



4ii 



«5 « 



cn 

M" 

O 
O 



V 

n 



iN CM 

□ K 



JL. 

49 A 

D !>h 

K S 
G 

O in 



v v 
n D jk 

E « 
0 +< a$) 

I? tf> ^ 
S ^ H 
U -> 

^ »i 

< <n *2 

G E 
is 



CM 



V 
n 



CM 



n 

m m 

G K> 



AJ 

-4 

o 
*€ 



in < 

~« M* 

CM 

A K 

^ I 

*\ v 

P ih 

4- - 

IK . 
in t« 

- < 
Z V 

2g n 

o 0 

in @ 
o 

0 J? 



iK 

CM 



s 

CO 

c 

< — ' 

a 

m 

12 

o 

(=! 

JL 

^ 
□ 
K 
G 



ih 1 

CO CM 

fx c 
V o 

n {hj 

^ 49 
0 U 



A 



-3 

ca 

CM 

K 



D 

K 
G 
o 

if 
0 

M* 

CM 

K 
1 



>J •& 

. o -{J 

K> in w 

■C IS 
w ^ . 

as v v 

2S n o 
ii E 
t- 35 « 

■a? ^ 
< <c 
G 



2$ 
E 
«> 



A 



« n k> 

» j 



?S IS ss 



E 

■H 



«5 n 



n 
G K> 



G 

« 
G 

. 

« £S * 

f -K *fc 

^ G « 

5- S{J 



?§ W 

w 0 
ii 

AJ & 

© 3$ 

CM Q 

« 4: 

SfJ ii 
r- ^ 
« V 

. n 

« m 

- G 
m <□ 

O hQ 



A 

* S3 

G « 



■a- 



E fg 

iK « 

^* S 

55 AJ 

2g - 
G 

CM 



* G 
«J 1 J 

o o 

CI SH- 

+y 

* 10 

CQ -C 

CM A 

IS ** 



^ m 
ca 

A 



C»3 



V 

n 



C3 

A 



01 u 



o u 
HH cm 

»J CO 

A 

j~ us 

A T\ 
^ S 

^ as 
p & 

fg -R 



g ^ 



v 

n 



m 

u 

o 

o 
o 



-4 

-J 
if? 



^^ 
ig 

m a 

■R H 
?g 



36 » 

^ m 

fg 



■R 
CO 



A 

P ^ 

E3 



IS 
c 



A 

if m 

fg » 

CD »J 



CM 
CO 

A 
ih 

5 

m 

«s 

■R 
in 

x. 

A 

^ . 

Pp 

fg P 

« SS 
m Jfij 

£ fg 
G ^ 
>J K> 

- HH 
o 12 



S - 

*9 IS 
G ^ 

- v 
cm n 

as « 

2 G 
, o 

■5- m 

u 

CM 

K 
I 

V 

>K 

CO 

K 
K> 



-3? cm n 

h as 
z m m 

*j as ^ 

€- 



CO 

A 



'h +x 

^ 



o 
< 

CM 

K 



M 
CM 
CO 

A 
ih 



0 



rt IK N 

o 
o 



K> iK c- 5 



5 

as 
_3 

^ -u a 

* S Si 

at 12 

<M fg ^ 
* « 

fg , G 
Ion 



as 

H 
-J 

N fg 
fg . 

& o 

< < 

CM +U 

is *s 

V W 



a m 

K Si 
co 53 

39 fg 

CM 

E « 

^ U 



-4 

G 

m 

12 & 



S3 i« 

•I* CM 

-R ^ 

5< V 

■=- n 

G th 

CM 0 

CM © 



»3 

9? fg 

m 



G 
■H 

Z$ A 

^ *^ 

CM ^ 

IT 4J 

O IO 



CM 

as 

00 



■R 
1 j 



4^ 



■R 
in 
cm 

V 

n 



5? fg 



as 

2 



^ 
□ 
K 
G 

G < 

<=> ^ 
co 12 



m 

-K 
G 



fg 
13 



C2( 
12 
& 

m 

G * 



» J 



D 

K 



•R 



5& 



-R 
A AJ 



G fg 

« 3» 
if 

co Q 



in co 



in 



A 
->c. 



G 



4) ^ 



53 . 

^ K> 
G « 
If P 
IB 3 

22 S 



It 



-J 



a w ii s ^ 



m ^ 

CM k 

o jg 

o fg 



CM St 

jfS 

G 

£ m 

ii fg 

3Ef S 

S a* 

3? -3- 



s 

G 
ft) 

G S8 

3B 5fl 

^ ^^ 

IS Sg 

fg 0 

a w 

*> ^ 

■3- & 



M n s 

« 8 G 

CM £ CM 

if N 

f -< n 

rf 

G u 0 

o a 9 

" ^ 8 

IS G U 

Si cn , 

13 cm AJ 

fg 5f 

^ 3l| fN CM 



If? 



CM 
f 

< 
T 
CM 
K 



n 



3g 
G . 

a u 



V 
m 



N 

A n 

& i> th 

— 2r sg 

s3 ^ 

»J K> 

o « 

<=>-=- P 

" N 



m 

< J 

c - 

ft w . 
- €- 
G 12 

a ^ 

m K 

II I 

■C v 

+y iK 

D AJ Kg 



O 



m 
I 

ca 



< 
m 

< 



th II 

tta -> 

*i , 
C 22 

< CM 

bH ff 

iJ fg 

as^ G 
G i J 
» . 

CM K> 

IN W 

A rj 

AJ ^ 

in ^ 
^ AJ 
U r- 

— CM 



12 J- 
S A 



IS 
_^ 

V 

n 



fg 

m 



as . 

G t» 

a ^ 

cm 53 



2 
G 



■R Z2 



35 IS 

g 



« S5 

G & 

►V CD 

I w w 



22 
o 



IS 
G 

a 

in 



fas 
25 



^ CM 

-Si CO 

S3 - 

»i CO 

^ A 

iS >!N 

3: ^ 

& m 

m as 



m a 

S CM 

w 

-3 

cm 

35 a 

» 12 
fg 5 

a ^ 
$> G 

-5- <o 

35 CM 

<f 35 

•w » 

m »j 

^ «o 

o -S 

o <i 



* *: 
* 

CO CO 

co 00 

. ? 
m co 

CO CO 

as as 
«b a 
as as 

CO CO 

G - 

a as 

CM 2 

AJ G 

. IJ 

« c 
as n 

as « 



CM <J 

1 a 

m & 



j2 

A 



« ih 

*i 22 

I m 

g a 

_> s 



CO 

o 



g 



m 
13 

<a 
G 
<□ 

5? 

*2 

UI 

j- 

A 

P 

-R 
CO 

CM. 

If 

35 



^ rf 
^ 35 
9 

^ AJ 

X ca 
G 3* 
Si ^ 

a g 

K£ CQ 
I - 

12 IS 

co v 

a n 

. If 

^ 35 

-R . 

rf « 

0 AJ 
9 I J 

4^ « 



G <o 

ca Q 

CM AJ 

IS U 

~^ .! 

V ^ 

n & 

if G 



49 



U 

CM 

IS 

-i. 



, n k> 
o th « 
35 f 



m 

ae tu 

f s . 

35 <□ . 

?f V o 

w CSJ CO 

■R & « 

«? « 5? 

&3 »^ ^ 

^ -& w 

13 ^ ^ 
<□ 13 
G 



^ AJ U 

G _ I 
u m co 
»^ 1 

CM 

n 

v ^ 51 

n 13 13 



12 

G 
■H 



A 



IS 



I 



n 

if « 

z$ S to 

S3 CM 

« ^ .f 

co „ 35 

o 22 © 

o ^ . 

" -R ^ 



^ u m 

E » 53 
. If 
o 35 

cT ^ 

E -R 

^ t<5 S? 

-R ^ 53 

«B aj ^ 

53 E 13 
ff 

35 ^ . 

© [=1 40 

w G 45 
•R co 

© CM 

S3 if . 

13 © 

<c . 

AJ 

f0 « _ 
*J %J 



O CM 

^ as 



4: 



as 



•W CO 

IS 



as 

z 

^ li 

a 

22 CM 



A 



■R 8 
© & 
23 5: 

W fg 

*2 m 

■r % 

fg 



•K 

G 
_^ 

JL 
< 

■R 

a 



o G 5. 



52 

* — - 
c 



□ 

IS 

1) 



53 £ 
G *> 

CM «) 



G 
IS 



v 
n 
^< th 
e- 35 

G © 

CM K? 



If 

35 

*! n 

If 
~ 35 

CO © 
CO 

o r 

o "rt 



■R S — G AJ *) 



co co 

CM ^ 

th 22 

15 * 

@ £ 

. G 

« -t. 

1 -<r 

E ^3 

f G 
G -R 

< j m 

-3 53 

S3 35 

Is! . 

o ^ 

CM [g 

/ I 



G 



as g & 

N ^ g 

42 S U 

S >cJ . 

S o K> 

f co V» 

® s 

AJ ^ £g 

^ » W 

* fg ^ 

AJ IT G «J 5=8 



J- K> 
O AJ 

« m 



^ -R 

K 1=1 

-C? -R 

if? 4* 



co 
o 
o 



m 

co g| 



<' IS 

^> ^ 

l{? V 

u n 
a 35 

5? a 

G cm 
to 42 

CM 

ff fl) 

© m 

G ii 
o © 



a £> 

to [Hi 

G ^ 

S 42 

CM _J 

G S 

a u 

G <o . 



a* 
G 

42 

" " e 



Q 

K 



□ 

K 



CO 

35 

fg 

3ft) »n 
42 -4 



a 

K 

CM 
i 

< m n 
oj m g 

u js 5 



A 
% 
*\ 
P 
If 



n 

AJ 
ft» 
42 



< 



G « 



42 □ 

O K 

^ G 

g* o 

— 5S 

— o 

A CM 

K 

^ I 

P V 

If >K 
fg co 
IS 15 

fiS 22' 

22 O 

r— 

S IS 
I— « 

00 v 

co n 

o th 
o 35 



P 

th 
fg 



A 



o fg ^ 

s a v 

o co n 

m th 



cm th 

*s fg 



CM 



4; 

•R 

HI s 

49 CM 

U ^_ 

JL A 

^ x 



CM 

K 

I 

V 
CO 



4; 

•R , 

45 



0 
c 



35 



o U ^ 
* S a 



A ZS 



< 

CM 



P 



K> ca 



22 E to 
one 

cm )g -»u 

IS $ 

^ o «j 

v (3 li 

n 4? co 

If Li -e~ 

-c A 

^ ^ 

O 

-r K P 

w G If 



- « < 



22 w 



ij 

13 



35 



<Q 

G 3 
u ^ 

CM ^ 

- 43 

is n 



is 
_^ 

V 

n 

th 

m 



f0 

4: 

■R 

_i 



G * 
SJ « 
P 42 



«0 

Jfc U 

K» » 

^ 5$ 
aj G 

co 9 

fg 

12 
a m 
£f cm 
42 ^ 
H v 
. n 
U if 
« 35 

o> G 

CO <Q 

o 
o 



G co 
- A 
«S 'h 
G ^ 
fg 5 

© as 



U CM 



V 4U 

n if 
th fg 

35 a 

}S co 
IS 
■r H 



35 « 

£3 

"R H 

c 

fg 



co 



fg 



K II? 



fg 



c 



HI 
c 



9 



a- & 
e « 

a 
22 



A 

P w 

ff £3 

fg *tf 

» s» 

cm 12 

•0 m 

h> 4(? 



A 

p w 

If ® 

fg & 

co 12 



G 



a sg 



25 u 

AJ CM 

- IS 



o < 
ii IS 

CO =^ 

V 

a n 
^f 



-> ^ 

If? 4J 

P ff 

e fg 

iK a 

ii CM 

€- 15 

CM tQ 

a i* 

. m 

S AJ 



G co ^ 
A V 

n 
ff 
35 



$5 ih 
G 

fg S5 

© as 



£9 — • 

S5 A 

Jg P 
U th 
o fg 

m m 

u G 

CM > J 

IS . 
o 

m 



p m 

th »i» 

fg -R 

« CD 

CO -C 

8 A 



B fg C 

iK * fg 

U co u 

* e o 

cm K? H 

a v 49 



4; 
fg 



rf * 

o ig p 

E « 55 

49 co Jg 

* 15 fg 

< G » 

- M K> 



13 3* 

Sg AJ 



G 

CM 



< 

CM 

IS 



co ^ 
A V 

n 



*2 is 



i j 



«S «h 

G N if 

fg 25 35 

© as © 



A 
■& ^ 

CM P 

A fg 



WH CM 

♦2 co 



V 

n 

If «> A 

m + 

V A 

-R ^ 



Ih 
5 

as 



CO *i 
o _> 



- "R 
li CO 



^ in 
4P 15 

If w 
fg 4: 
m fg 

G E 
1 J 

IS 
_^ 

n 
rf 
35 



m 



A 

P 

th 



A 
P 

if »i> 

fg -R 
TT 

*S A 



A 
■* 

^ . 
P K? 

fg P 
* g£ 

J5 fg 
G © 

I J K> 

. HH 

SH ^ 
12 co 

w A 

ih 

^ 
as 



CM 



V 

n 



CO 

A 
ih 

m 



A 
% 

4M 

If *^ 

fg -R 



SI 

^ ^^ as 
« m \h 

€- 9 <r 
G *f 
^ 4; 

CM ^ 

as st> 
a e tii 

$ C N 

CO U CM 

, o ih 

« as fg 

« ca « 

- CM tj 

co k ca 

O I CM 
© V , 

" IK 23 



fg V 

G o 

fg i2 

& AJ 



49 fg 

-C -o 
W It 
3£ « 

IS S 
H ifc 
fg 

CM & 

co K> 
A t» 
ih +u 

n m 
as * 
» 4^ . 

K> K> 
4? 4C S 



3* tif ^ 
^ [Hi U 

H G 5< 

J >D £- 

AJ CM G 
^ If CM 

St 0 cm 

ff , — i 
35 22 cm 

9 o as 

, cm a 
•x" is as 

"R 3 CO 
AJ |3 , 

u fg as 
g a 2 

Z$ -5- V 

- a? 

^ *J -C 
n J g 
o = »i 

o ^ a 
" * ^ 



fg to 

£g CM 

•R ^ 
in V 

cm n 

^ ff 

V 0 

n 3P 

if 4? 
35 -kj 

< J G 
X f5 
■R 9 

» 53 

U ^ 

0 . 
5? o 
K 4? 

1 P 



iK 
K? AJ 



f 

K . 

i K> 

v *J 

iK P 
G 

aj 

a u 

« It 

^ & 
& fg 

4; ^ 
fg ^ 



S 53 

K* ff 

-i 35 

S I? 

£ -R 
o 53 
cm 8g 

0 «i 
» -c 

fg rj 
ffi 53 
3Sj as 

li n 
« ff 
^ 0 

CO qa? 
CO G 
O 

o 



CO 

a - 
n 

S ff 
H 0 

^* 

22 
co . 

a ca 



e a 
a ^ 

■R <N 



3^ 



. n 
^ th 

m 0 

. iff 

t 22 
u 
I 



AJ , 

E ca 



G 



4R 



4^ 

a 
53 



1 



< 



^ 53 

•R G 

a 5- 



w ff 
u 0 

- G 

CQ 

- Y- 
< «3 



1S. 

■R 
« 
•R 

o 

5" co 

g a 



x 

■R 

53 

G 



© E 
53 . 

n ~ > 

U ft 
E iJ 
K -R 

o a 

s 53 
49 if 

U © 

CM G 

ca -g 

CM -J-l 

< 38 

cm m 



AJ 

1= 

4^ 
E 

•R 
■R 

o 



0 AJ 

€9 1 J 
4* 



-R 
53 
13 

\* 

1 j 



IS 

^ I 

V ^ 

n 13 



n 



V -R Li 



<\ 

X 
G 

I 

a ? 

G co 

53 a 

^ 22 

M* ^ 

CO -R 

o a 

o 53 
~ ff 



0 

W 

AJ 
< 

13 
G 
< 



G 
a 

CM 

IS 
V 

n 
ff 
0 



13 
<a 
13 K> 

<3 & 

G tS 



G 



aj je < 



AJ IS 

< ^ 

^ n 

G ff 



- g 

£5 to 

^ H 

V 4? 

n , 

fS ca 

0 l 

m & 

. 13 

to G 

p ca 

£r cm 



I cm 12 

^ a & 

13 G co 

G rs* a 
ca . 

CM . 4> 
IS ^ ^ 

^ -W -R 

v . m 

n k> 23 
ff * ff 
0^0 

aj ca 
^ l 
< < 



13 
G 

0 u 

© CM 

to IS 



O -5 

I ?c 
^ 12 

CM 

a 



H 

4? 



V 

n , 
ff u 



1 



R 
53 

cm m 



0 

■R 
AJ 
IJ 



I 

45 



V 

n 
if 
0 



13 AJ 
G 



< 



12 

« 

o 
I 

< 

CM 

a 



«J n 13 13 
P ff G <c 



0 



< G 

CM AJ 




CO 

o 

c- 
I 

o 

I— « 



I 

m . 

•o 39 

^ £8 

G 49 

S to 

a # 

n & 
G 



12 Ho 



3* 



AJ 



_> 
I 



JL 

K 

n 

m 

K 

G 



53 
ii 

G 
co 



ii Li 

-3 
IK 

3 ii 

ss ° 
to a 



CO 



ii AJ 



*3 . 

G *P 
% AJ 



m 
0 *s 

a « 

G ffl 



-P 4i) 



4i> 

CO 9& 



G 
to 



U I ft 



CO 
CM 



I 

m 



CM 



4*J 

S3 
G 



S3 

G 
<c\ 
I 



AJ 
I 



■rt 



S*) 

■Li- 
sa 

G 



co ig 

CM fi 
I 

m 39 

, CM 

52 s 



ig *fc 
fit 
W & 

CM £ 

. G 

O AJ 
-4 o 

U CM 



I 



- A 
S3 

^ *s 

£ 4V 

£6 us 

« ~ 

m jl 

& * 

w □ 

« K 

o m 
co 

O TT 



"E- 

— « K> 
G 

in <4i 
K G 
<> S 

-3 « 

ae » 



G 
o 



%L & co 
® G ^ 
sfe S . 

CM CM 
CM C _ 

S »i> K> 
§ 

© 3 3m 

iB £ Sg 

a ^ u 

«» w « 
o 55 

* a « 

m « w 
■ff »i as 

^ Is £ 

- » « 

oo a </> 

<=> , ^ 
o a a 

"-ma 



G 



m . 

io jg cm 
ffi G m 

»d 1SB 'JB 

■Ul -T? 43 

« a a 

G cm 
co S v) 
w ^ 

N S 3 

w * *s 

9p 3p , 

£0 oo AJ 

m g 

CO SI 

2? CM , 

Sid 

SB \t> (A 

« 2< _ 

e a ?n 

>J U3 g 

AJ o S 



SB AJ 
G w 
39 u> 



SB 

r—i 



1T5 

in 



LO 

% SB 
SB * 
^ 35 

39 w 

2: . 

G AJ 
S c- 

CM UO 

G . 
39 ^ 



4: 

•KJ 



K> 

as 

AJ 

co £?§ 

W5 ^ 



3f7T 



5- 

G ^ 

AJ & 

iv AJ 

m o> 

to co 

£B % 



urt 00 

ss e 

^ SB 

m m 
%} 

23 i 
^ G 
£ AJ 

^ . 

. «> 
H 10 

-> ie 
^ m 

cm 39 

co 2 

o AJ 

O urt 

^ u> 



o G 

CO 

U to 



55 



CM 

in 



22 SB 
3P 

w GO 

Jg ^ 
^ Si 
w SB 

IS . 
39 o 
2B ^ 
I iJ 
E AJ 
P >J 
^ K? 

* ^ 



CM 

to 39 

. G 

- a 

SB CM 

to 
68 , 
<5C - 
^ <o 
K> 39 
+^ £8 

2J k? 

22 E8 

ii 

« . 

o S 
in \~> 

as 



m m 

. CM 
tO 4&I 

m 2g 
8c 8a 

S8 3? 

^ m 
w 1 

n 12 
= fie 

to Q 

£8 m k> 

M3 3§ « 

£8 SB ^ 

<\ IP G 

* 39 ^ 

- co <i 

AJ . -J 
K> co ig 
in ^ 

3a SB 
K £8 C9 



m AJ 
in ^ 

in Q 
lg Q 

£8 39 
«? SB 

SB G 
co 

ii m 
•O , 
H to 
G m 
l!$ Sc 
S £3 

<i as 

co +< 

CO ^ 

o 39 
o £S 
" G 



as £8 

co 13 

£8 33 

G . 

£8 I 

a . 

ii 
■R 
SB 

S 

© in 

o . 
•W 



n 



in 

£8 



-R 
CO 

m 

CM 

in 

SB 
39 

CO 

«i 
SB 



G . 
to 

co — > 

H & 



ii 2£ 4i 
3£ ^ ^ 

ff( ^ W 

en IJ 

55 in in 

- , in 

co cm , 

IS >n tj- 

. 39 w 

£8 £ 

C 39 SB 

•4 to * 

ii 5: 39 

S 49 to 

m sa iy 
« ^ 

4f * £8 
— 5 G 
^ SB S 

CO ^ £8 

" r 40 



G « G 

<=> . - 

cm K> m 

iS P o 

^ 9a 

a s*j si 

K 



G 

9 n « 
. H3 tn 
SB . 



o 
H 

ii 

AJ 
► J 
< J 

AJ « 



a s ^ 

0 CM ^ 

K> to «t 

t> . e 

«j ~ « 

« se 

*T 39 H 

* £8 ^ 

ff SB G 

G 



□ 

CM 
II 

as 

£S 



CM 

to 



CM 

in 
39 
£8 
39 

SI co 



0 
0 



& m a* 

S *i £8 

as ^ « 

SB I . 

K> ^ t> 



to 

as 
sa 

la 

£8 



G 



£8 



AJ 
25 

^ e a 
is -g eg 
» * & 



AJ 



S 

m 

G 

• ^3 

•♦P in 

^ co 

^ o 

K> o 



LA 



£8 

55 
G 
0 

CO 

o 

em 

K 
1 

> 

AJ SE 
►J ^ 
K> ii 



co a 

K 
I 

v 
iK 



r 

•R 
S8 

G 
M 



v 



S ^ 

* SE 

* ii 

45 2 

co -R 
£8 

o sa 

o Q 



□ 
K 

23 AJ 

a « 

rr 39 

0 £8 

3m «i 

1 « 

V AJ 

- K> 
. V 
IS 



•0 ^ 

ft £ 

JJ 

<fc A 
« ^ 

sa +j 

sf 

s « 



1 j 



S5 



ii rf» « -c. 



315) 
G 

« K> 

* <u 

ii 

G ^ 

* v 
« n 

G fb 

m © 

H 

ii * 

aj m 



* i9 © 

* ii S 
0 s a 
« s ts> 

M IS €■ 

G « «f 

& e i* 

« 3» w 



i3 



en Q 



S *0 



co in 



G 

A 4> 4 
^ < J 

11$ 



C^ 

o 
o 



* 116 

- S * 

+ m n 

co ajfc 

<i © 



^ 
□ 

K 
to 
39 



^ S S 



G 

SB cm a 

* 4± CM 

G £ AJ 

O fj Tj- 

CM £f CO 

m « . 

53 -3 co 

as * ^ 
a * »o 
3* s ^ 
«• §H 3m 
S3 ii S 
G 5 ii 

s ^ as 

« G £8 

ft » - 

■54" cm J5 
~ th ~ 

« 0 as 

r*- © £8 

o , 39 
o IS 2 

~ 89 G 



CM 



u 

AJ 

CM 



^ it 

3m co 

iJ CO 

39 co 

sa as 

CM £8 

55 as 

w CO 

as . 

ss as 

as 2 

co G 



IN 

52 

AJ . 
co tS 

CM Li 
I co 

m . 

G co 

^ CO 

^ as 

iS SB 

a: as 

K? 2 
V> G 
& S 

2 CM 

o , 

H 49 

ii « 

# . 



a g h 

S cm 53: 

a: . 25 

Z £8 
* G 

SI -ttl & 
O 5 # 

ff 52 

ii 

a: as ^ 

25 £B , 

w w 12 
sa sb ii 

<C <C CM 
1}$ ^* 

G K> . 

5 £8 

§ as 

G co 

6 G 



£8 

V 
H 



as 

SB 

25 

m 
m 

* . 

G 
EI 

H ■m- 



0 ii 

s ^ ^ 

© G *F 
iB S^r 

a £8 

St) <5C 

G -3 

« ii 
« S K> 
* « *J 

CM ^ 

IS AJ 



AJ 

S4> 



n 

G 



53 



0 



to 

o 
o 



G 
o 



ii 
3H- 



cm 



*J 

F^ 

AJ 
>J 

31 « 

-© 

K *) 

n G 
a in 

G ^ 
S G 

m m 

£8 « 



ft 4D 

s§ G 
G £8 

as 

£8 to 
<C 22 



22 
♦ ) 



as 

£8 

<a as 

2 

*) 

43 

a AJ 
4iJ M 
AJ K> 

«^ ^ 
as §? 



H 

12 

AJ . 
AJ ft 

as « 

£8 

£8 G 
& 

S n 
* £8 

as k> 

ss -4 



G 



0 

0 ^ 
« ^ 

S iB 

G Ttti 

S 3* 
22 G 

O JL 

- A 

S 4>> 
@ « 
t« - 

IS ^ 
'□ 

^ K 
i>- m 
c- 39 

o . 



2 

IS 

o . 

G t3 

J J A 



£8 «S 



G 
o 

CM 
0 



52 

2£ 



S3 « 
iB £8 



H ^ 

0 3^ 

w & co' 

S O tr 

as -s _ 

S ii K> 

ti) Sfr ^ 

l£ ^ 

S ^ 

CM K 



G o — ^ 



H 4> Ys £8 

J -|a H w 

AJ 5? K> $5 

39 G w 

S SB co k> as 

g^«^r^25cM^£8 

- « - - - - <\ g 39 

I co 

m ii G 

K> « « 

« e s< 

O (O <i 

4 N J 



3ii w w 
39 



to 
in 

TT 



ES 



4H 
G 



<^ 0 
-3 g 

S iB 
ii S 



G 
5 



* *9 

^ £8 

00 & 

o tj 

o p 



G ii 
UK ^ 

as 5 13 

£8 to ja 

G CM 
CO 

5 £ 8§ 

g « » 
as o 

CO 
, CO 

VLi cm +y 

« ^ r«- 

- 1 a 

K» m »j 
•o 
H 

33 



\J tJ 

s is 



viJ S P 



0 AJ 

S CO 
S3 CM 

JB ^ 
a I 
St) <n 

G 

co 

& 3S 

w as 

0 CO 

*J 22 

-3 a 

cr> £8 

o G 
o o 

" CM 



